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This report describes two cases of Di-George syndrome
presenting with hypoparathyroidism in adulthood. The first
patient presented with profound hypocalcaemia that resulted
in a generalised seizure. Routine investigations revealed
hypoparathyroidism. The clue to her underlying condition
was the postnatal death of her young child. This case shows
that Di-George syndrome can present in adulthood with
hypocalcaemia in the absence of other classic features of this
condition. This has enormous implications for future family
planning and may also have important health implications.
The second patient, diagnosed on routine blood testing, had
previously suffered with a congenital heart condition, but the
syndrome was not revealed until she was of postmenopausal
age. These two patients show that Di-George syndrome can
present in adulthood with hypocalcaemia. This is an
important observation because the condition has profound
implications for health and family planning.

D
i-George syndrome is a dysembryonic disorder char-
acterised by developmental abnormalities of the third
and fourth pharyngeal pouches, featuring aplasia/

hypoplasia of the thymus and parathyroid glands. Other
malformations include aortic arch anomalies and facial
dysmorphia. Cases are often sporadic but familial cases have
been described. Many affected individuals die in the neonatal
period or infancy because of cardiac complications and
susceptibility to infection. We report two patients presenting
in adulthood. The first case is of a young adult woman
presenting with a generalised seizure secondary to hypocal-
caemia. The second case is an older woman presenting with
hypocalcaemia on routine blood investigation. The diagnosis
of Di-George syndrome has profound clinical implications for
affected adults and for family planning. It is important that
clinicians are aware of this condition and its presentation and
clinical consequences.

CASE ONE
A 24 year old woman presented to the accident and
emergency department after a witnessed seizure. While
watching TV, she became rigid with hyperextension of her
arms and legs. There was associated jaw clenching, tongue
biting, and foaming at the mouth. She suffered a fracture to
her left proximal humerus during the episode. There was no
incontinence. The seizure lasted for several minutes.
There was no previous history of seizures. Her medical

history included recurrent ear infections as a child and
tonsillectomy/adenoidectomy. Her mother reported that she
had mild learning difficulties as a child but was now fully
independent, married, and in full time employment. She had
no cardiac, developmental, or other medical history. Her
parents were deaf, both as a result of childhood meningitis,
but were otherwise fit and healthy with no past medical

history. The patient had given birth to a child eight weeks
previously. The child died unexpectedly 2 weeks postpartum.
A necropsy showed that the baby had truncus arteriosus.
After the seizure, routine blood investigations revealed

hypocalcaemia (corrected serum calcium, 1.32 mmol/litre;
normal range, 2.15–2.60). Subsequent investigations revealed
raised serum phosphate (1.51 mmol/litre; normal range, 0.8–
1.5), raised alkaline phosphatase (118 U/litre; normal range,
30–95), and inappropriately low parathyroid hormone
(0.5 pmol/litre; normal range, 0–6.4). Serum vitamin D, full
blood count, serum vitamin B12, and serum folate were all
normal. Tissue transglutaminase was negative. An admission
electrocardiogram showed a prolongation of the QT interval
(fig 1).
Chromosomal analysis (fluorescence in situ hybridisation)

revealed submicroscopic deletion of the 22q11 chromosome
(fig 2). The same deletion was subsequently found in the
patient’s deceased baby.
Transthoracic echocardiography revealed no cardiac or

aortic arch anomalies. A bone density scan was also normal.
Immunological tests showed normal T cell numbers and
CD4 : CD8 ratio. Chromosomal analysis of both parents
showed no abnormalities.
Our patient has responded well to vitamin D treatment.

She is aware of the diagnosis of Di-George syndrome and the
potential risk of anomalies in future children. She is planning
for her next pregnancy, and is to undergo close antenatal
surveillance including chorionic villous sampling or amnio-
centesis.

CASE 2
A 52 year old woman presented to her general practitioner
with tender cervical lymphadenopathy. Subsequent tests
revealed low corrected serum calcium (2.03 mmol/litre),
with raised phosphate (1.54 mmol/litre), raised alkaline

Figure 1 Admission electrocardiogram of case 1 revealing a
prolonged QT interval.
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phosphatase (191 U/litre), and inappropriately low parathyr-
oid hormone (1.5 pmol/litre).
The patient had a history of patent ductus arteriosus,

which was receiving annual review. She had no significant
family history and had conceived no children. Her past
medical history was otherwise unremarkable. There was no
history of intellectual impairment, recurrent infection, or
renal disease. On examination, she had a round face with
widely spaced eyes, low hairline, and short metacarpals.
Chvostek’s sign was positive. No carpo-pedal spasm was
elicited.
Chromosomal analysis (fluorescence in situ hybridisation)

revealed a submicroscopic deletion of the 22q11 region,
consistent with Di-George syndrome.

SUMMARY OF CASE REPORTS
Our two cases show that Di-George syndrome can present
with symptomatic or asymptomatic hypocalcaemia in adult-
hood. Our first case is unique in that the late presentation
occurred in the absence of associated cardiac, facial, or severe
intellectual impairment. Our second case shows that the
diagnosis of Di-George syndrome may still be missed in the
presence of an aortic arch anomaly and that an advanced age
may be achieved without clinical manifestations.

DISCUSSION
Di-George syndrome was initially reported in 1965,1 as the
association of aplasia of the thymus and parathyroid glands
with immunodeficiency. In 1972, Lischner2 classified Di-
George syndrome into (a) III–IV pharyngeal pouch syn-
drome, (b) Di-George syndrome characterised by thymic
aplasia, and (c) partial Di-George syndrome characterised by
thymic hypoplasia. Most sufferers have partial Di-George
syndrome.
Di-George syndrome is caused by a submicroscopic

deletion of chromosome 22. It is classified along with velo-
cardio-facial syndrome (Shprintzen syndrome) and cono-
truncal anomaly face syndrome as a 22q11 microdeletion.

The whole cohort may be referred to as the 22q11 syndrome.
Some have proposed the acronym ‘‘CATCH 22’’ (cardiac,
abnormal facies, thymic hypoplasia, cleft palate, and hypo-
calcaemia resulting from 22q11 deletions) to describe the
phenotype.3

‘‘The immune system is demonstrably affected in 80% of
patients with 22q11 syndrome’’

Patients with Di-George syndrome can have a variety of
congenital heart lesions. Kiel et al reported right aortic arch
(33%), interrupted aortic arch (28.5%), truncus arteriosus
(28.4%), tetralogy of Fallot (20.5%), aberrant left subclavian
artery, right infundibular stenosis, and ventricular septal
defect. Seventy four per cent of patients with 22q11
syndrome have conotruncal malformations,4 and 69% have
palatal abnormalities, including velopharyngeal incompe-
tence, submucosal cleft palate, and cleft palate.5

The immune system is demonstrably affected in 80% of
patients with 22q11 syndrome. As a consequence of thymic
hypoplasia, patients typically have reduced T cell numbers,
although function tends to be preserved, except for the rare
patients (, 0.5%) who have no T cells.6 The clinical
consequences of the T cell production defect include
prolonged viral infections and frequent superinfections of
the upper and lower respiratory tracts. Of the patients who
have a mild to moderate reduction in T cell production, the
absolute T cell numbers are not predictive of infections.
Approximately 25% of affected adults suffer from recurrent
infections. Autoimmune disease appears to be more common
in those with Di-George syndrome—both diabetes and
thyroid disease have been described. Juvenile rheumatoid
arthritis is the most common autoimmune disease in children
with the deletion, and is found more frequently in the subset
of patients with IgA deficiency.6

Hypoplastic parathyroid glands are a consequence of the
malformed development of the third and fourth pharyngeal
arches. In fact, neonatal hypocalcaemia is the strongest
predictor of 22q11 syndrome. The hypocalcaemia generally
improves over the 1st year of life as the parathyroid glands
hypertrophy. For those who survive, few older patients
require ongoing calcium supplementation. Despite this, it is
clear that hypocalcaemia can develop in older patients.
Some of the facial characteristics of Di-George syndrome

are bifid uvula, high arched palate, small mouth and wide set
eyes, hooded eyes, long face, malar flatness, cupped low set
ears, bulbous nasal tip, and a dimpled or bifurcated nasal tip.
Not all patients with 22q11 microdeletion display all, or
indeed, any of these characteristics.7

Renal abnormalities associated with Di-George syndrome
include absent, dysplastic or multicystic kidneys, obstructive
abnormalities, vesico-ureteric reflux, and nephrocalcinosis.3

Male patients may have undescended testes. Many of these
abnormalities need surgical or medical intervention to
prevent longterm complications, such as hypertension or

Figure 2 Chromosomal analysis using fluorescence in situ hybridisation
in case 1 revealing a submicroscopic deletion of the 22q11
chromosome.

Clinical manifestations/associations of Di-
George syndrome

N Hypoparathyroidism and hypocalcaemia

N Congenital heart lesions

N Immunological deficiencies

N Renal abnormalities

N Facial abnormalities

N Speech delay and learning disorders
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nephropathy, highlighting the importance of renal imaging
in these patients.
Speech delay is an extremely common finding in patients

with this deletion. The characteristics of speech delay are
distinctive and different from the speech delay in other
chromosome syndromes (such as Down syndrome).
However, this careful characterisation has not translated
into outcome based research on specific interventions.
Learning disorders and developmental delay can affect up
to 70–90% of individuals with Di-George syndrome. Another
known association with this microdeletion is schizophrenia.
Although there has been considerable debate about whether
this is a primary association or secondary to the develop-
mental delay, two studies suggest that the association is
primary.6

The largest survey of patients with Di-George syndrome,
carried out by Ryan et al,3 suggested a mortality rate of 8%,
with most succumbing within 6 months of birth. Sixty two
per cent of surviving patients were developmentally normal
or had only mild learning abnormalities, 60% were hypo-
calcaemic, whereas 75% had cardiological abnormalities.
Thirty six per cent of patients were shown to have renal
abnormalities, while 8% of male patients had undescended
testes. Twenty eight per cent of the patients whose parents
had been tested had inherited deletions, with a pronounced
excess of maternally inherited deletions.
Of the many possible environmental explanations of the

microdeletion, increased alcohol consumption during the
early stages of fetal development has been proposed as an
important risk factor.8 9

Prenatal testing for Di-George syndrome is widely available
and is recommended for fetuses that have been detected as
having cleft palate or a heart malformation through ultra-
sound, and if at least one parent tests positive for the 22q11
microdeletion. Diagnosis at any stage of gestation might be
helpful in planning for the care of the neonate.
The available literature suggests that our two cases are rare

presentations of this microdeletion. In our first case, apart
from the hypocalcaemia that precipitated her seizures,
there were no other hallmarks of the condition—that is,

cardiological, developmental, neurological, or immunological
abnormalities. The diagnosis was suspected because of the
death of her recently born child, who was found to have the
microdeletion. Previous case reports of new onset tetany or
seizures caused by hypocalcaemia7 or incidental presenta-
tion10 with previously undiagnosed disease have always
revealed cardiac and/or immune abnormalities.
Thus, we suggest that primary hypocalcaemia at any age

should be considered a risk factor for the deletion, and the
clinical absence of the ‘‘typical’’ hallmarks of 22q11 micro-
deletion should not exclude this pathology. Our cases show
that Di-George syndrome can impact in adulthood with
milder effects than expected. This is important because there
may be health implications and genetic counselling require-
ments for adult sufferers.
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Salient features of Di-George syndrome

N Submicroscopic deletion of chromosome 22 (22q11
microdeletion)

N 28% of cases may have an inherited deletion

N Adult cases may present with features of hypocalcae-
mia

N Diagnosis in such cases has health implications and
indications for genetic counselling

N Genetic testing is recommended in fetuses with cleft
palate or cardiac malformation and one parent
positive for the 22q11 microdeletion

N Prenatal testing widely available—diagnosis at any
stage of gestation is helpful in planning for neonatal
care

Take home messages

N We report two rare cases of Di-George syndrome
presenting with hypoparathyroidism in adulthood

N These two patients show that Di-George syndrome can
present in adulthood with hypocalcaemia

N This is an important observation because the condition
has profound implications for health and family
planning
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